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(54) Light emitting module and compatible optical pickup device adopting the same 



(57) A light emitting module packaging two light 
sources (61, 63) emitting two light beams of different 
wavelengths, and a compatible optical pickup device 
adopting the module are provided. The light emitting 
module includes a base (51), first and second light 
sources (61, 63) installed on the base (51), for emitting 
laser beams in different wavelength regions, a beam 
splitter (65) and a monitoring photodetector (67) for 
monitoring the optical outputs of the first and second 
light sources (61, 63) by receiving the beams emitted 
from the first and second light sources (61 , 63) and split 
from the beam splitter (65) in one direction. Also, 
another light emitting module includes a substrate 
(111), first and second light sources (121, 131) installed 
on the substrate (111) for emitting laser beams of first 
and second wavelengths from both lateral sides thereof, 
a reflection member (115) for reflecting the laser beam 
emitted from one lateral side of each of the first and sec- 
ond light sources (61 , 63) to proceed in one direction, 
and first and second monitoring photodetectors (125, 
135) for monitoring optical outputs of the first and sec- 
ond light sources (121, 131). A compatible optical 
pickup device includes a light emitting module having 
one of the above structures, an objective lens for focus- 
ing first and second laser beams on an optical recording 
medium, an optical path converting device, a grating 
arranged on an optical path between the light emitting 
module and the optical path converting device for dif- 
fracting and transmitting an incident light, and a photo- 



detector. 



FIG, 3 
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[0014] in the process of adjustment of the first and second optical modules 20 and 30 and the photodetector 40 of 
the compatible pickup device having the above structure, first, the photodetector 40 is acflusted so that reproduction of 
servo and RF signals is possible by fixing the first optical module 20 including the semiconductor laser 23 for emitting 
hght of a 650nm wavelength and disposing the light emitted from the first optfcal module 20 and reflected by the optical 
5 disk 1 0 after passing the first and second beam splitters 12 and 1 4 and the objective lens 1 1 , at the photodetector 40 

r; ^t Se !° nd ° PtiCal m ° dUle 30 "* 3diUSted 80 that the H 9 ht emitted from the second oP^al module 30 and 
reflected by the optical disk 10 can accurately focused on the photodetector 40. 

[0015] Thus, the conventional compatible optical pickup device having the above structure has the drawbacks as 
tollows. 

w [0016] First, as at least one of the first optical module, the second optical module and the photodetector must be 
adjusted, assembly is inconvenienced and the rate of assembly defects increases. 

[0017] Second, as the first and second optical modules are adopted in the separated locations, miniaturization of 
the optical pickup is difficult. 

[0018] Third, as two monitoring photodetectors for adjusting the optical output of each light source are required a 
is circuit wiring is complicated. 

[0019] With a view to solve or reduce the above problems, it is an aim of embodiments of the present invention to 
provide a light emitting module having an improved structure by which the optical configuration is simplified and the 
number of the parts are reduced and a compatible optical pickup device adopting the same 

[0020] According to a first aspect of the present invention there is provided a light emitting module comprising- a 

111 L < SGC T 9 ? l° UrCeS inSta " ed ° n the baSe ' for emittin 9 laser beams in different wavelength regions a 
beam splitter for splitting the beams emitted from the first and second light sources; and a monitoring photodetector for 
monitoring the optical outputs of the first and second light sources by receiving the beams emitted from the first and 
second light sources and split from the beam splitter in one direction. 

[0021] According to a second aspect of the invention, there is provided an optical pickup device comprising: a light 
emitting module having a base, first and second light sources installed on the base, for emitting laser beams in different 
wavelength regions, a beam splitter for splitting the beams emitted from the first and second light sources and a mon- 
itoring photodetector for monitoring the optical outputs of the first and second light sources by receiving the beams emit- 
ted from the first and second light sources and split from the beam splitter in one direction; an objective lens disposed 
on the optical path between the light emitting module and an optical recording medium, for focusing the beams emitted 
from the first and second light sources onto the optical recording medium; an optical path converting device disposed 
on the optical path between the light emitting module and the objective lens, for converting the proceeding path of an 
incident beam; and a photodetector for receiving the beams emitted from the first and second light sources reflected 
from the optical recording medium and input via the optical path converting device. 

[0022] The module or device may comprise a heat sink on the base, and wherein the first and second light sources 
are mounted on a lateral surface of and on the top surface of the heat sink. 
[0023] The device or module preferably comprises a cap having an emission hole through which the beams emitted 
from the first and second light sources and split from the beam splitter in different directions are emitted and installed 
on the base to enclose the first and second light sources, the beam splitter and the monitoring photodetector 
[0024] The emission hole of the cap is preferably sealed by the beam splitter. 

[0025] According to a third aspect of the invention, there is provided a light emitting module comprising: a substrate- 
a first light source, installed on the substrate, for emitting a laser beam of a wavelength from both lateral Sides thereof 
; a second light source, installed on the substrate by being separated a predetermined distance from the first light 
source, for emitting a laser beam of a wavelength different from that of the laser beam emitted from the first light source 
from both lateral sides thereof; a reflection member, arranged on the substrate between the first light source and the 
second light source, for reflecting the laser beam emitted from one lateral side of each of the first and second light 
sources to proceed in one direction; first and second monitoring photodetectors for receiving the laser beam emitted 
from the other lateral side of each of the first and second light sources and monitoring optical outputs of the first and 
second light sources; a package frame encompassing the substrate, the first and second light sources, the reflection 

hnnHoH?^ T /* !" d SeC ° nd photodetectors ; and a ^ frame formed by penetrating the package frame and wire- 
bonded to the first and second light sources and the first and second monitoring photodetectors 
[0026] According to a fourth aspect of the invention, there is provided an optical pickup device comprising- a light 
emitting module including a substrate, first and second light sources installed on the substrate for emitting laser beams 
of first and second wavelengths from both lateral sides thereof, a reflection member arranged on the substrate between 
the first and second light sources for reflecting the laser beam emitted from one lateral side of each of the first and sec- 
ond light sources to proceed in one direction, and first and second monitoring photodetectors for receiving the laser 
beam emitted from the other lateral side of each of the first and second light sources and monitoring optical outputs of 
the first and second light sources; an objective lens arranged on an optical path between the light emitting module and 
an optical recording medium forfocusing the incident first and second laser beams on the optical recording medium- an 
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Figure 9 is a view showing the optical arrangement of the compatible optical pickup device according to a second 
preferred embodiment; and 

Figure 10 is a view showing the optical arrangement of the photodetector of the compatible optical pickup device 
5 according to a second preferred embodiment. 

[0034] Referring to Figure 3, a light emitting module 50 according to the present invention includes a base 51 , first 
and second light sources 61 and 63 provided on the base 51 , for emitting laser beams in different wavelength regions, 
a beam splitter 65 for splitting the beams emitted from the first and second light sources 61 and 63, a monitoring pho- 
w todetector 67 for monitoring the optical outputs of the first and second light sources 61 and 63 by receiving the beams 
split from the beam splitter 65 in one direction, and a cap 57 provided on the base 51 and enclosing the first and second 
light sources 61 and 63, the beam splitter 65 and the monitoring photodetector 67. 

[0035] First and second heat sinks 55 and 56 are further provided on the base 51. The first light source 61 is 
installed on a lateral surface of the first heat sink 55 and emits a beam in a vertical direction with respect to the base 
is 51. The second light source 63 is installed on the top surface of the first heat sink 55 and emits a beam in a direction 
parallel to the base 51 . Also, the monitoring photodetector 67 is installed on a lateral surface of the second heat sink 56 
to face the second light source 63 with the beam splitter 65 disposed therebetween. 

[0036] The first and second light sources 61 and 63 and the monitoring photodetector 67 are electrically connected 
to an external driver (not shown) by wires 53 and a plurality of leads 52 installed to penetrate the base 51 . The first and 
20 second light sources 61 and 63 are semiconductor lasers for irradiating beams having different wavelengths. For exam- 
ple, the first light source 61 emits a beam in a wavelength region of approximately 635 to 650 nm, and the second light 
source 63 emits a beam in a wavelength region of approximately 780 nm. 

[0037] The beam splitter 65 is disposed between the first and second light sources 61 and 63 and the monitoring 
photodetector 67 and makes most of beams emitted from the first and second light sources 61 and 63 directed outside 
25 the cap 57 through an emission hole 57a formed on the cap 57 and a part of the beams directed to the monitoring pho- 
todetector 67. Here, the emission hole 57a is preferably sealed by the beam splitter 65. 

[0038] The monitoring photodetector 67 utilizes the split beam via the beam splitter 67 among the beams emitted 
from the first and second light sources 61 and 63. In other words, part of effective beams emitted from the first and sec- 
ond light sources 61 and 63 is used. Since the beams emitted to the rear surfaces of the first and second light sources 

30 61 and 63 are not necessary, the structures of the first and second light sources 61 and 63 can be improved such that 
the reflectivity is substantially 99% or more, thus improving the optical output efficiency. Also, since the life of a semi- 
conductor laser is proportional to the square of the optical output thereof, the life can be greatly prolonged. 
[0039] In the light emitting module 50 having the aforementioned configuration, the assembly work for coinciding 
the illumination points of the first and second light sources 61 and 63 is performed using a system shown in Figure 4. 

35 [0040] The beam emitted from the first light source 61 of the light emitting module 50 and diverging via the beam 
splitter 65 is enlarged and formed on a CCD (Charge Coupled Device) camera 85 through a collimating tens 81 and a 
focusing lens 83. Here, while the spot formed on the CCD camera 85 is observed by enlarging the same through a mon- 
itor 90, the position of the first light source 61 is adjusted and to fix it on the lateral surface of the first heat sink 55. Then, 
while the spot formed on the CCD camera 85 is observed through the monitor 90, the position of the second light source 

40 63 is adjusted to then be fixed on the top surface of the first heat sink 55. 

[0041] Referring to Figures 3 and 5, the compatible optical pickup device according to the present invention 
includes the light emitting module 50 having the first and second light sources 61 and 63 integrally formed therein, an 
objective lens 77 for focusing the beams emitted from the first and second tight sources 61 and 63 onto an optical 
recording medium 1 , a light path converting device for converting the proceeding path of an incident beam, and a pho- 

45 todetector 80 for receiving the beams emitted from the first and second tight sources 61 and 63, reflected from the opti- 
cal recording medium 1 and then input via the light path converting device. Here, as the structure of the light emitting 
module 50 is the same as that described with reference to Figure 3, a description thereof will be omitted. 
[0042] The first light source 61 is used when a relatively thin optical disk 1a, for example, a DVD, is employed as 
the optical recording medium 1 , and emits a laser in a wavelength region of approximately 635 to 650 nm. The second 

so light source 63 is used when a relatively thick optical disk 1b, for example, a CD, is employed as the optical recording 
medium 1 , and emits a laser in a wavelength region of approximately 780 nm. 

[0043] Referring to Figure 6, the beam splitter 65 is designed to transmit approximately 90% of beams with respect 
to the about 650 nm wavelength region and approximately 1 0% of beams with respect to the about 780 nm wavelength 
region. That is, the beam splitter 65 transmits most of the beams emitted from the first light source 61 and reflects part 
55 of the beams. Also, the beam splitter 65 reflects most of the beams emitted from the second light source 63 and trans- 
mits part of the beams. Thus, most of the beams emitted from the first and second light sources 61 and 63 are directed 
toward the optical recording medium 1 via the beam splitter 65 and only part of the beams is directed to the monitoring 
photodetector 67. 
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space is made by etching. 

[0060] The first light source 121 is installed in the inner space of the substrate 1 1 1 and emits a laser beam of a pre- 

™ ^? T e l n9th, ' 0r eXamP ' e - 650 nm * fr ° m b0th ,ateral sides thereof - 0f the «9hts emitted from the first light 
source 121 ,n two d.rect.ons. the light in one direction proceeds toward the reflection member 115 and the light in the 
s other direction proceeds toward the first monitoring photodetector 1 25 

within JTTT". ,T S ° Urce 131 iS inSta " ed °" the SUbStrate 1 1 1 by bein 9 separated a Predetermined distance 
w,th respect to the first light source 121 and emits a laser beam of a predetermined wavelength, for example 780 nm 
from both lateral sides thereof. The light in one direction of the lights emitted by the second light source 131 in two direc- 

10 Sr??tT"! « re, ' eCti0n memb6r 1 1 5 the ' i9ht in the ° ther direCti0n proceeds ,owafd the sec °" d ""on- 

io itonng photodetector 135. 

Snc h ref T b '? ^ innef SPaCe °' the SUbStrate 1 1 1 • a pair of 9° ide 9 rooves 1 1 1 a and 1 1 1 b for guiding the 
posftons where the first and second light sources 1 21 and 1 31 are attached are formed to be indented at the positions 

Z nJZT hTT m S0UrC6S 121 131 attaChed ThUS ' * minimizi "9 an e ™ in the attachment of 
is cal axes of the first and second light sources 121 and 131 can be accurately controlled 

i°nH 63 L l hB 'f 6Ct !° n memb6r 1 15 iS inSta " ed 31 the Substra,e 1 1 1 between the first and second light sources 121 
and 131 and makes the laser beam emitted from one side of each of the first and second light sources 121 and 131 
proceed ;.n one d.rection. The reflection member 115 is integrally formed with the substrate 111 and includes a base 
ea!h ofThe Si sec °" d * urfaces 1 1 3* ™« "3b arranged to be inclined a predetermined angle with respect to 

each of the firct and second light sources 121 and 131, and first and second reflection portions 1 15a and 1 15b formed 
at the first and second surfaces 1 13a and 1 1 3b for reflecting the light input from the first and second light sources 121 

EL/! 6 f 33 ! 113 * fermed etehin 9 »e substrate 111 when the inner space is formed, and the angles 

b.v S hll ' i T ^ SUbStrate 1 1 1 ' and the S6COnd surface 1 1 3b and the sut ™ 1 1 1 are prefera- 

Shlnn t ^ S * co o nselected as a material the substrate 1 1 1 has a crystalline structure of a cubic shape, the 

SSLl t ang 2 T ,s easy - The first and second reflection portions 1153 and 115b are P referab| y fo ™ d «* 

^ZZZTT e 1 o second surfaces 1 133 and 1 13b o,,he base 1 13 - Thus - the *» "5- emi «« d <™ the 

i ™ T h9 **° UrCe l 121 and 131 and reflected ^ each of the first and second reaction portions 1 15a and 
, rlil P ! d P ° eaGh ° ther while mai "taining a distance d, between the optical axes thereof 

ource 131 and'til^r' 16 ^TTJ* " ^ the 6XhaUSt Surface 131a of the s "»" d W 

source 131 and the reflection member 115. s arranged to be relatively greater than length I, of the optical axis between 

^fT T "AT 3 m m S ° UrCe 121 and the re,leC,i0n member 1 15 - ™ s * to consider the chaTgel 
"1 th l eCt, °" 6XhaUSt Mght dUe 10 thC difference in ™velength of the exhaust light when the light is emitted 
from the first and second light sources 1 21 and 1 31 and passes the optical elements 

Emi Jh! reSP h eCt ;. V V irSt and SeC ° nd P^todetectors 125 and 135, arranged on the substrate 111, receives the 

St TsZZ 1 ,7 th : :f S6C0nd li9ht S0UrCes1 21 and 1 31 to ™ nitor the °P« cal o«tP«ts of the first and second 
light sources 125 and 135, respectively. Here, the first and second monitoring photodetectors 125 and 135 are prefer- 

col^r 3 11 ° U9h 8 Sem,COnduC,or P rocess of de P°si«ng a p-type semiconductor layer and an n-type semi- 
conductor layer at the corresponding positions on the substrate 111. Also, rt is possible to manufacture the first and 
second monitoring photodetectors 125 and 1 35 through the semiconductor process with respect to an additional sub- 
strate (not shown) and attach them on the side wall of the substrate. 
[0067] The package frame 1 41 encompasses the substrate 1 1 1 , the first and second light sources 121 and 1 31 a 

nt^n" ^ V 1 5 f ^ 3nd SeC ° nd m ° nit0rin9 P h °todetectors 125 and 135, thus incorporating them in a 
package. The package frame 141 is formed of a material such as molding resin 
45 [0068] The lead frames 1 45 penetrate the package frame 1 41 and each end thereof is wire-bonded to the first and 
second light sources 121 and 131 and the first and second monitoring photodetectors 125 and 1 35. The lead frames 

l^iS, !l 9 !' 0Undin9 the SUbStrate 1 11> tW ° leads ,or providin 9 drivi "9 P° wert o each of the first and 

nS h t U T 1 L" d . l 131 ' and ° ne ' ead fortra " smitti ng electric signals detected by the first and second mon- 
2 ° t0deteCt 7 125 and 135 - Here ' 35 the first and second light sources 121 and 131 are selectively driven Tt te 
possWe to commonly use a angle lead with respect to the first and second monitoring photodetectors 125 and 135 
SL* Re ' emn ?. t0 Fl9UreS 9 and 10 ' a compatible optical pickup device according to a second preferred embodi- 
TZ ,hl T^T inVen I'°r inC ' UdeS 3 ' i9ht emming m0du,e 1 00 ' an ob ' ective lens 1 59 f ° r fecuBiri the light emitted 
a a nro? T Z 7? le 100 00 an ° PtiCal reC ° rding medium an °P ,ical P ath co ™ ertin 9 **» 153 for convert 
ZZZe olTl ' n ? ent J i9ht ' 3 9ratin9 151 arranged ° n the ° ptiCal Path betWeen < he "9"t emitting modute 
r^fln P 1 P ! r T 9 ^ 1 53 f0r Mraain9 and transmittin 9 the incident light, a photodetector 1 70 for 
2 7 ' 9W WhiCh ,S emmed fr0m the " 9ht emM "9 ^° d "'e 100, reflected by L optical recording 
medium 1 and passes the opt,cal axis converting device 1 53. and a holographic device 1 61 arranged on the optica axte 
between the optical path converting device 1 53 and the photodetector 1 70 
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CD track error signal = E - F 
DVD, CD information signal = A+B+C+D+G+H 

5 [0082] Also, it is preferable that the optical pickup device according to the present invention further includes optical 
elements such as a mirror 157 arranged on the optical axis between the beam splitter 154 and the objective lens 159 
for converting the optical path by reflecting the incident light, and a collimating lens 155 for making a parallel beam by 
focusing divergent light which is input. 

[0083] In the operation of the compatible optical pickup device having the above structure, when the relatively thin 
w optical disk 1 a such as a DVD is adopted as the optical recording medium 1 , the light emitted from the first light source 
121 is used. That is, the light emitted from the first light source 121 transmits the beam splitter 1 54 and makes a parallel 
beam by the collimating lens 155 and is reflected by the mirror 157 to proceed to the objective lens 159. The objective 
lens 159 makes the incident light to focus on the relatively thin optical disk 1a. The light reflected by the optical disk 1a 
passes the objective lens 159, the mirror 157 and the collimating lens 155 and proceeds to the beam splitter 154. The 
15 light is reflected by the beam splitter 154 and the holographic device 161 diffracts the +1st-order light and -1st-order 
light thereof to focus on the first through four photodetectors 171, 173, 175 and 177. The first through four photodetec- 
tors 1 71 , 1 73, 1 75 and 1 77 detect, from the incident light, the information signal with respect to the relatively thin optical 
disk 1 a, the track error signal by the phase difference method, and the focus error signal by the astigmatism method 
through the holographic device 161 . 
20 [0084] The light emitted to the rear of the first light source 1 21 focuses on the first monitoring photodetector 1 25 so 
that the optical output of the first light source 121 is controlled by an optical output control circuit (not shown) provided 
between the first monitoring photodetector 125 and the first light source 121 . 

[0085] When the relatively thick optical disk 1b such as a CD is adopted as the optical recording medium 1 , the light 
emitted from the second light source 131 is used. That is, the light emitted from the second light source 131 transmits 

25 the beam splitter 154 after being diffracted into at least three beams by the grating 151 and proceeds to the optical 
recording medium 1. The light is focused by the objective lens 159 on the relatively thick optical disk 1b and then 
reflected therefrom and passes the objective lens 159, the beam splitter 154 and the holographic device 161 to focus 
on the first through fourth photodetectors 171, 173 , 175 and 177. The first through four photodetectors 171, 173, 175 
and 177 detect, from the incident light, the information signal with respect to the relatively thick optical disk 1b, the track 

30 error signal by the three beam method, and the focus error signal by the astigmatism method through the holographic, 
device 161. 

[0086] The light emitted to the rear of the second light source 131 and transmitting the beam splitter 154 focuses, 
on the second monitoring photodetector 135 so that the optical output of the second light source 131 is controlled by- 
an optical output control circuit (not shown) provided between the second monitoring photodetector 1 35 and the second; 
35 light source 131. 

[0087] The light emitting module and the compatible optical pickup device adopting the same according to the 
present invention having the above structure has the merits as follows. 

[0088] First, as the first and second light sources are installed in a single optical module, the assembly of the optical 
pickup device is simplified like a DVD- or CD-dedicated optical pickup device. 
AO [0089] Second, as the optical output signal obtained by the monitoring photodetector provided with respect to a plu- 
rality of wavelengths is used as a single optical output control signal, wiring of the optical output control circuit is simpli- 
fied. 

[0090] The reader's attention is directed to all papers and documents which are filed concurrently with or previous 
to this specification in connection with this application and which are open to public inspection with this specification, 
45 and the contents of all such papers and documents are incorporated herein by reference. 

[0091] All of the features disclosed in this specification (including any accompanying claims, abstract and draw- 
ings), and/or all of the steps of any method or process so disclosed, may be combined in any combination, except com- 
binations where at least some of such features and/or steps are mutually exclusive. 

[0092] Each feature disclosed in this specification (including any accompanying claims, abstract and drawings), 
so may be replaced by alternative features serving the same, equivalent or similar purpose, unless expressly stated oth- 
erwise. Thus, unless expressly stated otherwise, each feature disclosed is one example only of a generic series of 
equivalent or similar features. 

[0093] The invention is not restricted to the details of the foregoing embodiment(s). The invention extend to any 
novel one, or any novel combination, of the features disclosed in this specification (including any accompanying claims, 
55 abstract and drawings), or to any novel one, or any novel combination, of the steps of any method or process so dis- 
closed. 
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light sources (121, 131) to proceed in one direction; 

first and second monitoring photodetectors (125, 135) for receiving the laser beam emitted from the other lat- 
eral side of each of the first and second light sources (121 , 131) and monitoring optical outputs of the first and 
second light sources (121, 131); 

a package frame (141) encompassing the substrate (111), the first and second light sources (121 131) the 
reflection member (1 15)and the first and second photodetectors (125, 135); and 

a lead frame (145) formed by penetrating the package frame (141) and wire-bonded to the first and second 
light sources (121 , 1 31 ) and the first and second monitoring photodetectors (125, 135). 

7. An optical pickup device comprising: 

a light emitting module (100) including a substrate (111), first and second light sources (121. 131) installed on 
the substrate (1 1 1 ) for emitting laser beams of first and second wavelengths from both lateral sides thereof a 
reflection member (1 15) arranged on the substrate (111) between the first and second light sources (121 131) 
or reflecting the laser beam emitted from one lateral side of each of the first and second light sources '(121 
31) to proceed in one direction, and first and second monitoring photodetectors (125. 135) for receiving the 
laser beam emrtted from the other lateral side of each of the first and second light sources (121 , 131) and mon- 
itoring optical outputs of the first and second light sources (121, 131); 

an objective lens (159) arranged on an optical path between the light emitting module (100) and an optical 
^ recording medium (1 ) for focusing the incident first and second laser beams on the optical recording medium 

an optical path converting device (153) arranged on an optical path between the light emitting module and the 
objective lens for converting a proceeding path of an incident light; 

30 a grating (151) arranged on an optical path between the light emitting module and the optical path converting 

device for diffracting and transmitting an incident light; 

a photodetector (170) for receiving an incident light emitted from the first and second light sources and 
reflected by the optical recording medium and passing the optical path converting device; and 

a holographic device (161) arranged on an optical path between the optical path converting device (153) and 
the photodetector ( 1 70) for diffracting and transmitting an incident light. 

8. The light emitting module as claimed in claim 6 or the device of claim 7, wherein the reflection member (1 1 5) com- 

w prises: 7 

a base (113) integrally formed with the substrate (1 1 1) and including first and second surfaces (1 13a 1 13b) 
having a predetermined degree of inclination; and 

first and second reflection portions (1 15a, 1 15b), respectively formed at the first and second surfaces (1 13a 
11 3b) for reflecting the incident lights emitted from the first and second light sources (121, 131). 

The light emitting module as claimed in claim 6 or 8, or the module of claim 7 or 8, wherein the first and second light 
sources (1 21 , 1 31 ) emit laser beams of about 650 nm and 780 nm wavelengths, respectively, and the first and sec- 
ond l.gh sources (121, 131) are arranged such that the length on an optical axis between an exhaust surface of the 
second light source (131) and the reflection member (1 15) is relatively greater than the length on an optbal axis 
between an exhaust surface of the first light source (121 ) and the reflection member (115). 

10. The light emftting module as claimed in claim 6, 8 or 9 or the device of claim 7, 8 or 9, wherein, in the substrate 
111), a pair of guide grooves (1 1 1a, 1 1 lb) for guiding the position where the first and second light sources (121 
131 ) are attached is formed to be indented at the positions where the first and second light sources are attached.' 

The light emitting module as claimed in any of claim 6, 8, 9 or 10 or the device of claim 7, 8, 9 or 10, further com- 
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(54) Light emitting module and compatible optical pickup device adopting the same 



(57) A light emitting module packaging two light 
sources (61, 63) emitting two light beams of different 
wavelengths, and a compatible optical pickup device 
adopting the module are provided. The light emitting 
module includes a base (51), first and second fight 
sources (61, 63) installed on the base (51), for emitting 
laser beams in different wavelength regions, a beam 
splitter (65) and a monitoring photodetector (67) for 
monitoring the optical outputs of the first and second 
light sources (61, 63) by receiving the beams emitted 
from the first and second light sources (61 , 63) and split 
from the beam splitter (65) in one direction. Also, 
another light emitting module includes a substrate 
(111), first and second light sources (121, 131) installed 
on the substrate (111) for emitting laser beams of first 
and second wavelengths from both lateral sides thereof, 
a reflection member (1 15) for reflecting the laser beam 
emitted from one lateral side of each of the first and sec- 
ond light sources (61, 63) to proceed in one direction, 
and first and second monitoring photodetectors (125, 
135) for monitoring optical outputs of the first and sec- 
ond light sources (121, 131). A compatible optical 
pickup device includes a light emitting module having 
one of the above structures, an objective lens for focus- 
ing first and second laser beams on an optical recording 
medium, an optical path converting device, a grating 



arranged on an optical path between the light emitting 
module and the optical path converting device for dif- 
fracting and transmitting an incident light, and a photo- 
detector. 



FIG. 3 




Printed by Xerox (UK) Business Services 
2.16.7 (HRS)/3.6 



ISDOCID: <EP 1O47051A3J_> 



EP 1 047 051 A3 




European Patent 

Office 



EUROPEAN SEARCH REPORT 



Appttcctton Number 

EP 00 30 3274 



I Category 



P. A 



DOCUMENTS CONSIDERED TO BE REl Fvamt 



Citation ot document with indication, where appropriate 
of relevant passages 



JP 10 172168 A (SAMSUNG ELECTRON CO LTD) 

26 June 1998 (1998-06-26) 

-4 US 5 995 476 A (KIM JO0-YOUP) 
30 November 1999 (1999-11-30) 
o abstract; figure 2 * 
~ column 2, line 42 - column 3, line 42 * 

5.5°/ «? 14 A (SHI0MOT0 TAKEHIR0 ;K0HASHI 
IKUO (JP); SHARP KK (JP)) 

27 January 2000 (2000-01-27) 
~ abstract; figures 1-7 * 



Relevant 
to claim 



1-7 



1-7 



The present search report has been drawn up for an claims 



THE HAGUE 



2 1 



CATEGORY OF CITED DOCUMENTS 

X : particutarty relevant if taken alone 

Y : partwila/ty relevant If combined with another 

document of the sama category 
A ; technotogteal bact$round 
O : non-wnnen disclosure 
P : intermediate document 



Dala ol completion o» the Man* 

30 November 2000 



CLASSIFICATION OF THE 
APPLICATION (lnLCI.7) 



TECHNICAL FIELDS 
SEARCHED (IntCl.T) 



Examiner 



Pari set, N 



T : theory or prinapte underlying the invention 
t earlier patent document, but published on or 

after the filing date 
D : document cited in (he application 
L : document cited lor other reasons 

& : member of the same patent tan^'oom^oMvia'' 
document 



SDOCID: <EP 1047051 A3_|_> 



3 



EP 1 047 051 A3 



AppOcatlcn Numbor 

EP 00 30 3274 



CLAIMS INCURRING FEES 



The present European patent application comprised at the time of filing more than ten claims. 

□ Only part of the daims have been paid within the prescribed time limit. The present European search 
report has been drawn up tor the first ten claims and for those claims for which claims fees have 
been paid, namely ctaim(s): 




European Patent 
Office 



□ No claims fees have been paid within the prescribed time limit. The present European search report has 
been drawn up for the first ten claims. 



LACK OF UNITY OF IWVENTHOW 



The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 



see sheet B 



El 
□ 
□ 



AD further search tees have been paid within the fixed time limit. The present European search report ha« 
been drawn up for afl claims. 

As all searchable daims could be searched without effort justifying an additional fee, the Search Division 
did not invite payment of any additional fee. 

Only part of the further search fees have been paid within the fixed time limit. The present European 
search report has been drawn up for those parts of the European patent application which relate to the 
inventions in respect of which search fees have been paid, namely claims; 



□ 



None of the further search fees have been paid within the fixed time limit. The present European search 
report has been drawn up for those parts of the European patent application which relate to the invention 
first mentioned in the daims, namely daims: 



SDOCID: <EP 1047051 A3 I > 



(uspto) 



) 



^foge Blank (uspio) 



